Characterization of cytotoxicity induced by arsenic trioxide (a potent anti-APL drug) in rat cardiac myocytes.
Arsenic, a known environmental toxicant, is ubiquitously present in the environment. Arsenic trioxide (ATO), an anti-acute promyelocytic leukemia (APL) drug, is associated with cardiac toxicity. It is reported to induce cardiac arrhythmia via altering various ion channels involved in the repolarization phase of cardiac action potential. The exact molecular mechanism of cardiovascular adverse effect due to ATO exposure has not been fully elucidated except for alteration on ion channels. To evaluate the cytotoxic effect of ATO on cardiac myocytes, primary culture of myocytes was treated with different doses (30, 60 and 90 microM) of ATO for various periods (24, 48 and 72 h). Cardiac toxicity was assessed by monitoring cell viability, mitochondrial and deoxyribonucleic acid (DNA) integrity, reactive oxygen species (ROS) generation, calcium overload and apoptosis. ATO exposure caused alteration in mitochondrial integrity, generation of ROS, calcium overload and apoptosis in cardiac cells in dose- and duration-dependent manner. There was no DNA fragmentation. Hence our results show that ATO causes apoptosis in cardiomyocytes by generation of ROS and the induction of calcium overload.